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Ultrastructural detection of proteins still relies largely on immunogold labeling assays with specific antibodies and colloidal gold
conjugates, but the sensitivity and resolution of immunoelectron microscopy are limited. Risco et al. describe a novel approach,
metal-tagging TEM (METTEM) that allows detection of intracellular proteins in mammalian cells with high specificity and exceptional
sensitivity. In live cells treated with gold salts, proteins bearing a small metal-binding tag will form 1 nm gold nanoclusters, readily
detectable in electron micrographs. METTEM exceeds sensitivity of immunogold detection by orders of magnitude and opens
new avenues to the ultrastructural imaging of biomolecules in their natural context.ApoA-IV Dimer En Route to HDL Lock
PAGE 767
Apolipoproteins are key structural elements of lipoproteins and critical mediators of lipid metabo-
lism. Their detergent-like properties allow them to emulsify lipid or exist in a soluble lipid-free form
in various states of self-association. Deng et al. derived a crystal structure of the core domain of
human apolipoprotein (apo)A-IV, an HDL component and important mediator of lipid absorption.
The structure depicts two linearly connected 4 helix bundles participating in a helix swapping
arrangement that offers a clear explanation for self-associates as well as clues to the monomeric
form. This also provides a logical basis for antiparallel arrangements described for lipid-containing
particles.From cis- to trans-Dimer and Beyond
PAGE 780
Abscisic acid (ABA) controls many physiological processes and mediates adaptive responses to abiotic stresses. Here, Zhang et al.
report structures of ABA receptor PYL3 in complex with (+)-ABA, pyrabactin, and HAB1, a member of PP2C family. The authors
observe that cis-dimer of apo-PYL3 undergoes a change into a trans-dimer upon ligand binding, which greatly promotes dimer disso-
ciation, generation of monomeric PYL3, and leads to excessive increases in the efficiency of PP2Cs inhibition. The work indicates
a role of a trans-dimer as an important intermediate in the signaling cascade and suggests that PYL3 exhibits unique mechanistic
features within PYL family.
Atypical PKC Closed Up When Active
PAGE 791
The structure of the kinase domain of PKCi in complex with its substrate peptide from Par-3, reported by Wang et al., unexpectedly
reveals that PKCi adopts a closed active conformation despite the absence of the phosphorylation of Thr402 in the activation loop.
The PKCi/Par-3 complex structure also uncovers the substrate recognition codes for aPKCs as well as other PKC isozymes.MRSA Fabulous FabI
PAGE 802
Methicillin-resistant Staphylococcus aureus (MRSA) infections are a major health problem
in hospitals and communities worldwide. To develop effective anti-staphylococcal drugs,
Schiebel et al. solve several structures of an enzyme (saFabI) involved in the fatty acid
biosynthesis. It was proposed that Gram-positive bacteria can survive in humans despite
inhibition of this pathway due to the uptake of exogenous fatty acids. However, the work
indicates a substrate preference of saFabI for a fatty acid that is almost completely absent
in human serum and thus validates the fatty acid pathway in S. aureus as a drug target.
Integrative Strategy for TRiC/CCT Structure
PAGE 814
Chemical crosslinking, mass spectrometry and combinatorial modeling were integrated to
elucidate the subunit arrangement of TRiC/CCT, an important chaperone complex of
eukaryotic cells. Based on this topology, Leitner et al. build a structural model and refined against a pre-existing low resolution
X-ray diffraction data set. The structure explains all available crosslink data, provides a rationale for previously unexplained structural
features and reveals a surprising asymmetry of the chaperonin folding chamber.
Three States of Rhodopsin
PAGE 826
HereOrban et al. describe the dynamics of rhodopsin (Rho) molecule in three different states. Thework shows that illumination of Rho
causes structural relaxation in Rho* and binding of Gt to Rho* results in reduced flexibility of the Rho* molecule, whereas binding of
Rho* increases flexibility in Gt. Finally, Rho* exhibits different characteristics as a free protein than it does in the Rho*Gt complex,
thus highlighting structural and dynamic complexity of the system.Structure 20, May 9, 2012 ª2012 Elsevier Ltd All rights reserved v
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Beta blockers are used in the treatment of a variety of heart defects by inhibiting the b1-adrenoceptor. However, different beta
blockers often show subtly different effects in patients, depending upon the patient’s genotype and the specific beta blocker
used. In this paper, Warne et al. present structures of the b1-adrenoceptor bound to either carvedilol or bucindolol. Both bucindolol
and carvedilol are classed as biased agonists, and the data suggest how these ligands might lead to different effects and how they
could promote the activity of non-G-protein-dependent signaling pathways.vi Structure 20, May 9, 2012 ª2012Antibiotics Increase Enzyme Flexibility
PAGE 850
In most bacterial species, peptidoglycan is predominantly crosslinked by serine D,D-transpepti-
dases, the essential targets of b-lactam antibiotics. However, unrelated cysteine L,D-transpepti-
dases have recently been recognized as a bypass mechanism conferring resistance to all
b-lactams except carbapenems such as imipenem. Lecoq et al. present a detailed structural
and dynamical NMR characterization of the apo and imipenem-acylated forms of the Bacillus
subtilis L,D-transpeptidase. The study reveals an increase in backbone flexibility upon covalent
modification of the active site cysteine and indicates the chemical step of the acylation reaction
as the determinant to enzyme specificity.Why Pestivirus Is a Pest
PAGE 862
Pestiviruses belong to the Flaviviridae family of RNA viruses and comprise agents causing economically important veterinary
diseases. Krey et al. report here the structure of the catalytic domain of glycoprotein Erns. Its ribonucleolytic activity is believed to
counteract the host’s innate immunity by degrading circulating dsRNA molecules. The structure reveals a T2 ribonuclease fold
and cocrystallization experiments with mono- and oligonucleotides uncovered the structural basis for substrate recognition. Kinetic
analysis of RNA cleavage together with molecular docking studies provide a comprehensive mechanistic picture of Erns activity and
reveal at least three nucleotide binding sites.Supersizing ESCRT-I and -II Complex
PAGE 874
The ESCRT complexes are important for turning off receptors that could otherwise promote cancer and are hijacked byHIV and other
viruses. Crystal structures of all of the ordered parts of the ESCRT complexes are now known, but progress in understanding the
complete assemblies has been hindered by their internal flexibility. By combining small angle X-ray scattering, single molecule
Fo¨rster resonance energy transfer, and double electron-electron resonance spectra in a joint computational refinement, Boura
et al. deduce the solution structure of the full ESCRT-I and ESCRT-II complexes. This was used to predict how ESCRTs sort cargo
and induce membrane budding.Brox Hangs on to both CHMP5 and CHMP4B
PAGE 887
The endosomal sorting complex required for transport (ESCRT)-III proteins CHMPs bind effector proteins such as Alix and Brox
through their C-terminal tails and play important roles inmembrane fission and remodeling events. In this work, Mu et al. demonstrate
that the CHMP4BC-terminal amphipathic a-helix bind a concave surface of the Brox protein, similar to previous studies of the CHMP
protein C-terminal tails. Unexpectedly, CHMP5 was also found to interact with Brox and specifically recruit endogenous Brox to
detergent-resistant membrane fractions through its C-terminal 20 residues, which adopt a tandem b-hairpin structure that binds
Brox at the same site as CHMP4B.Going into Transcription Head First
PAGE 899
Regulation of gene expression underlies cellular differentiation, development, and homeostasis,
and deregulation leads to cancer and other malignancies. Mediator, a multiprotein complex,
plays an essential role in transcription regulation, but its mechanism of action is not understood.
Cai et al. use electron microscopy and computational image analysis to determine a structure in
which an essential Mediator subcomplex, the Head, interacts with RNA polymerase II, the
enzyme responsible for transcription of all protein-encoding genes. A change in polymerase
structure triggered by the Head appears to be an essential aspect of the mechanism of transcrip-
tion regulation by Mediator.Elsevier Ltd All rights reserved
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PAGE 911
Calmodulin is a prototypical and versatile Ca2+ sensor with EF-hands as its high-affinity Ca2+ binding domains. Upon binding Ca2+,
calmodulin changes its conformation to form complexes with a diverse array of target proteins. Much less is known on how target
proteins regulate calmodulin’s ability to bind Ca2+. Here, Zhang et al. take advantage of two splice variants of SK2 channels that
show different sensitivity to Ca2+. The work shows that depending on which SK2 splice variant it binds to it, calmodulin adopts dras-
tically different conformations with different affinities for Ca2+ at its C-lobe.
Membranes and Predictions
PAGE 924
Our understanding of membrane-associated proteins lags far behind their soluble counterparts. Challenges are due to their complex
membrane and aqueous environments. Consequently, energy-based methods are less applicable for membrane-associated
structures. Schramm et al. construct a cross-membrane per-residue statistical potential that predicts membrane topology of
sequences and accurately positions protein and peptide structures relative to the membrane. The authors quantitatively reproduce
experimental effects of point mutations on topology and select minimum-energy side-chain conformations from a given decoy
ensemble. The resulting topological energy-landscapes present structure-function-stability relationships demonstrated for trans-
membrane proteins, lytic-, and fusion-peptides, thus facilitating mutational analysis, structural refinement, characterization, predic-
tion, and design.Structure 20, May 9, 2012 ª2012 Elsevier Ltd All rights reserved vii
